Abstract
INTRODUCTION 24
The demand for gas has seen a tremendous increase in the last 10 years [1] . In 25 particular, coal-bed methane enhance with biotechnology represents an ideal method to 26 increase methane productivity from oil deposits and coal seams using underground 27 anaerobic digestion processing [2, 3] . With the addition of adequate nutrient supplements, 28 methanogenic consortium has the potential to degrade organic compounds in coal into 29 methane. In this way, gas reserves and productivity could be enhanced along with 30 secondary biogenic gas generation [4] [5] [6] . 31 Previous studies involved with the methanogenic microbial traits and fermentation 32 characteristics for bio-methane generation have focused on the processes of bio-33 degradation by microbial communities in coal seam [2, 7, 8] important to remediate the nutritional deficiency and promote microbial growth [12, 13] . 41 If concentrations of supplemental nutrients are excessive, the methanogenic consortium 42 will be adversely influenced [14] . The goal of this report is to identify the optimal 43 nutrient dose for microbial community culture. Methane and carbon dioxide yield rate 44 were the indicators used to assess the results of experiments. 
Materials and methods

46
Materials
47
The coal and coalbed water samples used in this study were collected from Laohutai This phenomenon showed in MAC-1, MAC-2 and MAC-3 culture experiments ( Figure   160 1).
161
The results confirmed that MAC-4 was the most effective medium for enhancing the anthracite is important to provide carbon for bio-methane yield (Figure 1 ). Where kjm is the average result of the m level j factor (module 2), (j, m =1, 2, 3, 4).
Where yjmi is the result of the m level j factor number i data, (j, m, i =1, 2, 3, 4).
213
Range analysis confirmed that for methanogenic activity, the best ion concentrations 214 for enhancement CH4 yield were Na1, Mg1, Ca4, and K1, with the rank order of element 215 effectiveness being Mg > Ca > Na > K. The most effective ion concentration for control 216 CO2 generation were Na4, Mg4, Ca1, and K3, with its ran order being Mg > Ca = K > Na. Where xi is the experiment results for every factor and level.
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